On the basis of the construction of index system, by the factor analysis and the model of coupled coordination degree, the coupled coordination degrees in 2005 and 2010 between development of urban land intensive use system and social economic system are studied in 17 ground level cities of Shandong province. The first results showed that f(x) and f(y) in 2010 were higher than in 2005, which indicated that the degree of urban land intensive use and development level of the social economy were improved. The second results was that the coupled coordination degree of two systems was higher than in 2005, but if f(x) and f(y) were smaller, the gap in the capacity of comprehensive coordination was larger, the coupled coordination degrees were the smaller. So comprehensive development levels in single system were improved, which could not promote positive development between two systems.
Introduction
Improving the land use efficiency, it is helpful to balance the demand-supply in urban land, and to realize the higher coordination between two systems. Domestic scholars had made a lot of researches on the land use efficiency. These researches focused on the evaluation of urban land Intensive use and the coupled coordination degrees of urban land [1] [2] [3] . But the more researches on the relationship between two systems were mostly focused on the analysis of the urban land use economic benefit, the lesser researches focused on the coupled coordination degrees. For this purpose, this paper contrast analyzed the coupled coordination degrees in 2005 and in 2010.
Index Selection and Research Method
17 ground level cities in Shandong province are looked upon on as the research object, including Jinan, Qingdao, Zibo, Zaozhuang, Dongying, Yantai, Weifang, Jining, Taian, Weihai, Rizhao, Laiwu, Linyi, Dezhou, Liaocheng, Binzhou, Heze. The majority of the used data are from shandong statistics yearbook.
Building Index System. Index System. Building a right index system, it is helpful to reasonably evaluate coupled coordination degrees between development of social economy and urban land intensive use. So the index system needs to be built on these basic principles, such as the combination of scientificity and maneuverability, the combination of systematization and completeness, the combination of universality and particularity, and the relative independence. At the same time, based on referencing relative achievements [4] , the index system will be built. It can reflect two major dimensions: development of social economy index system and urban land intensive use index system. The indexes x i (i=1,2,3…10) stand for some indexes in urban land intensive use system, such as the investment in the fixed assets per unit of area, the population density, the value-added of the secondary and third industry per unit of area, the fiscal revenues per unit of area, the total volume of retail sales of consumption goods per unit of area, the area of road per unit of area, construction land acreage per capita, the proportion of residential land area to built-up area, the proportion of industrial area to built-up area, and the greening coverage of the current urban areas, and 10 indexes. Indexes y j (j=1,2,3…9) stand for an index in the development of social economy system, so it not only includes economy indexes but also social indexes, such as the gross domestic product per unit of area, the total industrial output value, the total volume of retail sales of consumption goods, the per capita salary of on-the-job staff and workers, the proportion of the secondary industry to the gross domestic product, the proportion of the third industry to the gross domestic product, the number of books in the library per 10,000 people, the number of medical workers per 10,000 people, and the area of road per person.
Research Method. Because the dimension of each index and their dimensions are different, to make the data comparable, all indexes must be standardized. The max-min standardized method is accepted to process raw data in this paper.
The Comprehensive Scoring Method of the Development of Social Economy System and Urban Land Intensive Use System. The comprehensive scores were calculated separately by factor analysis method. So firstly we took the selected cities as samples; secondly storing the standardized data in the statistical product and service solutions19.0(SPSS19.0) and carrying the data on the factor analysis; thirdly calculating for the variance contribution by the varimax, and regarding it as the weight of comprehensive scores. Using the scoring coefficient of common factors as the weight of calculating the common factor scores, finally their comprehensive scores could be calculated by comprehensive scoring method of urban land intensive use system and comprehensive scoring method of development of social economy as follows:
(
In the above formulas,
y denote respectively the kth or hth common factor score; x i , y j (i=1，2，…，10；j=1，2，…，9)denote respectively the standardized data in two systems; i θ , j θ denote respectively the scoring coefficient of common factors in two systems;
f(x) and f(y) denote respectively the comprehensive scores in two systems, and the more each score is, the higher development levels of land use system is, or the stronger development of social economy system is. k α , h β denote respectively the variance contribution of the kth or hth common factor.
The Coupled Coordination Degrees. The coordination degree means that the degree of the systems interacting with each other, but it cannot fully and accurately reflect the overall effectiveness of the two systems. For example, the development of the two systems are both low, however, the coordination degree is high. In order to reflect the coupled coordination degrees in different times and regions, set up a model of the coupled coordination degree on the consideration of two systems index and the coordination model. The model of the coupled coordination degree greatly emphasize on the wholeness, the integrity and the inherence between the systems, and it can reflect the comprehensive effects of the systems under the constraints and requirements of the coordination degree.
In the formula, D is the coupled coordination degree, and the bigger the value of D is，the stronger the comprehensive coordination on two systems is. C is the coordination degree, and k is the coordination coefficient. In general conditions, 2≤k≤5，but the value of k is equal to five in this paper. T is a comprehensive index, reflecting that the overall development level. The a and b are both the undetermined coefficients in systems, a and b respectively is the cumulative contribution rate of common factors in two systems.
Results and Analysis
The Comprehensive Scores of systems. By spss19.0, the common factor matrix and the score coefficient matrix of common factors had been analyzed. According to score coefficient of common factors and cumulative contribution rate of the common factors, comprehensive scores of two systems (Table 1) are calculated by formula (1)and (2).
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Advances in Environmental Technologies Table 1 shows that Jining in 2005 is the city with the highest comprehensive scores of urban land intensive use system, its score is 0.596 ( f(x) is referred to indicate the comprehensive score of urban land intensive use system in the following contents, and f(y) is referred to indicate the comprehensive score of development of social economy system). The smallest f(x) in cities is Laiwu city in 2005, and its score is 0.179. Influenced by many factors, f(x) in 2010 is slightly higher than in 2005.Thereinto, f(y) of Zibo city is the highest in 2010, which score is 0.264 higher than that in 2005. Urban area in weifang was more than 4.56 times that in 2005, so its expansion of city scale was rapid, so that f(y) of Weifang is the lowest in 2010, which score is 0.113 lower than before. But because the expansion of city scale was rapid, and the growths of other relative indexes were slow, which led to f(x) in some cities was lower than that in 2005, such as Jinan, Yantai, Jining, and Dezhou city. Table 1 shows that the f(y) of Dongying is the highest in 2005, its score is 0.579; and the f(y) of Heze city is the lowest, its score is 0.024. It indicates that the development level of the social economy in Dongying is the highest, but the development level in Heze is the lowest. With a steady increase in the development level of the social economy, in 2010, Dongying city gets to the highest development levels, and f(y) is increased by 0.579 to 0.697. Because the index data in social development of Yantai city is higher than Zibo, such as the total volume of retail sales of consumption goods, and the area of road per person, etc. Yantai city possesses the second highest f(y). In 2010, the city of the lowest f(y) is still Heze, its development level of the social economy is clearly improved. So f(y) of the other cities in 2010 are increased than that in 2005, it indicates that development level of the social economy is improved.
The coupled coordination degree of two systems.Based on the cumulative contribution rate, f(x) and f(y), the coupled coordination degree is calculated by the formula (3)( D is used to denote the coupled coordination degree of two systems in the following contents). From table 1, D of Jinan city is the highest in 2005, which indicates Jinan possess the strongest capacity in the comprehensive coordination. But its f(x)and f(y) are not a maximum, nevertheless their comprehensive development levels of two systems are closed. D of Heze city is the lowest in 2005, which shows that the capacity of the coordination is the weakest. Its f(x) is not a minimum value, but f(y) is indeed the lowest value, so the gap of the two values is larger. In 2010, D of Zibo city is the highest scores and evenly reaches 0.962, which indicates that Zibo possess the strongest capacities of the comprehensive coordination.
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Its f(x) and f(y) of Zibo city are both higher and the gap between the two scores is smaller. D of Heze city is still the lowest, but the capacity of the comprehensive coordination becomes stronger than in 2005. Although f(x) and f(y) in Heze are both bigger, its gap between the two scores is still larger. In conclusion, D is the biggest, which does not indicate f(x) and f(y) are both the biggest, but which indicates not the comprehensive capacity in two systems is higher, but also when the gap is weaker, the capacity of the comprehensive coordination is stronger. So when D is the smallest, which indicates that not f(x) and f(y) are smaller, but also the gap in the capacity of the comprehensive coordination is larger. So the comprehensive development levels in single system are improved, which cannot promote positive development between the social economy system and the urban land intensive use system.
